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12 Claims. (CI. 91-24) 

ABSTRACT OF THE OSCLOSURE 
A dual control means for a fluid pressure servomotor 

comprising an integral control valve for the servomotor 
that is operative by a pedal or the like and in series con 
nection with another control valve remotely located with 
respect to the servomotor that is operative by a com 
pletely separate and distinct means than that which is op 
erative of the control valve integral with the servomotor. 

This invention relates particularly to a means to op 
erate a fluid pressure servomotor from one or more re 
mote operator-operated contol devices. 
While the invention is to be more particularly de 

scribed with reference to fluid pressure servomotors uti 
lized in power braking of vehicles, it should be realized 
that it is equally adaptable to any fluid pressure servo 
motor system. The reason for the particular embodiment 
referencing a power braking system is that it has been 
realized that under normal driving conditions with the 
usual motor vehicle on long trips or in congested traffic, 
it is necessary for an operator to shift his foot from the 
accelerator pedal to the brake pedal and vice versa many 
times, which is tiresome, both physically and mentally. 
Furthermore, it has been realized that with certain 
physical handicaps, it is difficult, if not impossible, for a 
person to own and operate an automobile without exten 
sive modifications to the vehicular control systems after 
its purchase. It is therefore a principal object of this in 
vention to provide a means to operate a fluid pressure 
servomotor, such as is attendant to power braking sys 
tems, by both an operator's hand and/or his foot in order 
to eliminate the problems aforementioned, as well as 
others. 
Hand operated attachments for actuating foot op 

erated vehicular controls have been proposed, for exam 
ple, as shown in U.S. Patents Nos. 2,185,170, 2,318,258, 
2,416.222, 2,539,994, 2,563,339, 2,669,329, 2,792,082, 
2,899,835, 2,931,179, 2,931,181, 2,964,965, 3,168,353. 
However, these systems have generally been along the 
line of installing linkage between a vehicle brake pedal, 
or the like, and a hand operated button, lever, etc. It has 
also been noted that some of the latter of these refer 
ences deal with the suggestion of incorporating control 
valves in parallel arrangement, one of which is operated 
by a brake pedal and the other of which is operated by . 
a mechanism attached to the steering wheel of the vehicle 
for control by the hands of the vehicle operator. These 
later references have added what is considered an undue 
complexity to the power braking system, and it is an 
other principal object of this invention to provide a more 
practical and simpler approach for such dual control 
apparatus. 

It is a more particular object of this invention to pro 
vide a fluid pressure servomotor having an integral con 
trol valve operated by a pedal or the like with a hand 
control valve in series with the integral control valve 
of the servomotor. 

It is yet another and broader object of this invention 
to provide a fluid pressure servomotor control system 
-with a means to provide a dual control mechanism which 
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2 
has a primary control member and a secondary control 
member that are interrelated. 

It is still another object of this invention to provide a 
safety feature in the operation of the fluid pressure servo 
motor which will energize the servomotor whenever 
simultaneous pressure is being applied to controlled ele 
ments within a vehicle calling for opposing functions of 
the vehicle. 

Other and more specific objects will be observed from 
the following description of the drawings in which: 
FIGURE 1 is a schematic arrangement of a power 

braking system in accordance with the principles of my 
invention having the servomotor shown in partial cross 
section and the hand control valve and remote operat 
ing means fully cross sectioned to show their inner details; 
FIGURE 2 is a partial cross sectional view of the valv 

ing within the servomotor; 
FIGURE 3 is a partial cross sectional showing of the 

hand control valve of FIGURE 1 with the inner parts 
arranged in a slightly different manner in accordance 
with the principles of this invention; 
FIGURE 4 is a schematic diagram of a modification 

to the power braking system of FIGURE 1 in accordance 
with the principles of this invention; 
FIGURE 5 is another schematic presentation of still 

another modification of a power braking system in ac 
cordance with the principles of this invention; and 
FIGURE 6 is a schematic arrangement of a still fur 

ther modification of a power braking system in accord 
ance with the principles of this invention. 
With reference now to FIGURE 1 there is shown a 

braking system comprising a pneumatic type servomotor 
10 for operating a hydraulic master cylinder 12. The 
pneumatic servomotor is of the type that is normally 
suspended by a vacuum received from an engine intake 
manifold 14 communicated by means of a conduit 16 
to a vacuum check valve 18 to provide a check vacuum 
Supply for the servomotor 10. 

In accordance with the principles of the invention the 
servomotor 10 is operable by not only a brake pedal 20 
but a hand control means 22, as well. The servomotor is 
constructed to have at least, one movable wall 24 opera 
tively arranged in the servomotor which in a preferred 
embodiment is shown to include a diaphragm 26 that 
is connected to the servomotor housing and the movable 
wall, as may be readily familiar to those skilled in the 
art. The wall 24 is provided with a rearwardly extending 
boss 28 that is connected by means of a hose 30 to a 
fitting 32 terminating exteriorly of the housing for the 
Servomotor 0. The diaphragm 26 divides the interior 
of the servomotor 10 into variable volume chambers, one 
of which, as at 34, being the control chamber, is shown. 
A fitting 36 is provided through the rear housing of the 
Servomotor 10 to communicate a conduit 38 to the con 
trol chamber 34; whereas a conduit 40 is connected to 
the fitting 32. 
As seen in FIGURE 1, the conduits 38 and 40 connect, 

respectively, to an outlet port 42 and a control port 44 
of a valve 46. This valve 46 is constructed by joining 
housing sections 48, 50 and 52 together. However, prior 
to the joining of the housing portions 48 and 50 together 
a diaphragm 54, and more particularly the peripheral por 
tions of same are placed along with a stop plate 56 and 
a seal 58 between the flanges of the portions 48 and 50, 
which flanges are thereafter bolted together. The dia 
phragm 54 is provided with a central opening. A pair of 
diaphragm retainer plates 60 and 62 join the diaphragm 
54 to a valve plunger 64. The plunger 64 is provided with 
an internal passage 66 for communicating one side of the 
diaphragm 54 to the other side of the diaphragm. So long 
as the passage 66 is open. The plunger 64 is biased up 
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wardly from the housing portion 48 by means of a spring 
68 which is normally installed in a preloaded condition 
so that the plunger 64 is urged upwardly, as aforemen 
tioned, until upwardly turned flanges 70 on the diaphragm 
retainer 62 abut the stop plate 56. 
The intermediate portion 50 of the housing for the 

valve 46 is provided with a central opening through which 
a valve plunger 72 is slidably mounted. As seen, the valve 
plunger 72 includes a valve poppet 74 biased by a spring 
76 onto a valve seat 78. A passage 88 leads from one end 
of the plunger 72 to the area immediately behind the 
poppet 74. The plunger is threaded as at 82 and a nut 84 
is thereby assembled to the plunger for the purpose of 
locating the plunger 72 within the intermediate portion 
50. This is done by placing a spring 86 between the nut 
and the portion 50 and rotating the nut 84 to compress 
the spring 86 and normally position the plunger 72 in the 
attitude of FIGURE 1. A seal 88 is held by a snap ring 
90 about the sliding fit of the plunger 72 with the housing 
portion 50. Therefore, there is formed between the dia 
phragm 54 and the seal 88 a control chamber 92 in the 
intermediate housing portion 50. 
The housing portion 48 is open to a control pressure 

inlet by means of an inlet port 93 that in the system 
shown by FIGURE 1 communicates with a conduit 94 
leading to the check valve 18 so that a check vacuum Sup 
ply is always available to a variable volume chamber 96 
in the housing portion 48. At the upper extremity of the 
intermediate housing portion 50, as seen in FIGURE 1, 
there is provided an atmospheric air inlet 98 for an atmos 
pheric chamber 100 that is located between the housing 
portion 58 and 52. As seen, the chamber 96 is open to 
the passageway 66 in the plunger 64, and the chamber 
108 is open to the passageway 80 in the plunger 72. 
The control pressure chamber 92 communicates with 

passageway 102 formed in the intermediate housing por 
tion 50. The housing portion SG is also provided with an 
annular valve seat 104 about the passageway 102 as it 
opens into a chamber 106 formed in the left side of the 
intermediate housing portion 50. It should be noted, that 
the housing portion 48 is provided with a passage 107 
that is open to the chamber 196 and to the outlet port 42 
via appropriate openings through the diaphragm 54, the 
piate 56, and the seai 58 at the juncture of the housing 
portion 48 with the housing portion 50. 
The chamber 106 of the intermediate housing portion 

50 is closed by means of a housing 108 for a solenoid 
coil 10 that is provided with a plate 112 having a central 
opening in axial alignment with the passageway 62. The 
solenoid coil 110 controls a spring biased plunger 114 to 
which is affixed a disc valve ió for reciprocation between 
the valve seat 4 and the plate 12 to control the pas 
sage 102 and the opening in the plate 112, respectively. 
A plunger 118 is slidably mounted within the upper 

housing portion 52 and is provided with a flat head 120 
that abuts the valve plunger 72 for controlling its recipro 
cation in the intermediate housing portion 50. A me 
chanical link 122 comprising a flexible cable 24 is con 
nected to the housing portion 52 by means of a fitting 
26. The cable 124 has a cap 128 on the end to abut 

with the plunger 118. At the other end of the link 122 
a fitting 130 is screw threaded to a collar 132 that is in 
turn screw threaded to a housing section 134 of the re 
motely controlled hand operating means 22. The hous 
ing section 134 is formed with outwardly turned locking 
flanges that mate with inwardly turned locking flanges of 
another housing section 136. Between the juncture of the 
locking flanges and a snap ring stop 138 in the housing 
section 136, a plunger 140 having a radial flange 142 is 
operatively arranged. The upward end of the cable 124 
is affixed to the plunger 140 and a spring 144 whose pre 
load may be adjusted by the fitting 130 regulates the 
position of the flange 142 between the snap ring stop 138 
and the locking flanges of the housing sections 134 and 
136. A spring 146 on the other side of the plunger 40 
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4. 
also aids in positioning the plunger 140 and also in hold 
ing a switch plate 148 that is operable by a button 150 
away from the contacts 52 and 154, which contacts are 
operatively arranged between a storage battery 156 and 
the solenoid coil 110. The springs 144 and 46 form re 
action springs for the operator of the button 50 in con 
trolling the valve 46. - 
As may be seen in FIGURE 1 the brake pedal 20 is 

connected to the servomotor 0 by means of a push rod 
158. With reference now to FIGURE 2, the push rod 53 
is connected to a valve plunger 69 by means of a bearing 
support 162 in the rearwardly projecting boss 64 of the 
hub 28 at one end, and by means of a sliding fit between 
a reaction face 166 of the valve plunger 160 in a plug 
168 fitted within the hub 28 at the opposite end. Inter 
mediate these supports the plunger 169 is formed with a 
rearwardly facing valve seat 170 that cooperates with a 
sliding poppet 172 to control the communication of pas 
sages 174, 176 and 178. The passage 174 is communi 
cated to the checked vacuum supply from the check valve 
18 of the servomotors so that in the normal released at 
titude both sides of the movable wall 24 are suspended 
in vacuum. In order to communicate the control chamber 
34 with the vacuum in the passage 174, the passage 176 
opens to a drilled passage 8 in the hub 28 that leads to 
a fitting 182 to which the rubber hose 36 is connected that 
in turn leads to the fitting 32. With reference again to 
FIGURE 2, it is seen that in the normal released attitude 
the vacuum 174 will be communicated via the passage 
176 to the chamber 106 in the valve 46 and through the 
central opening in the plate 112 to the outlet 42 and 
thence by the conduit 38 to the control chamber 34. The 
passage 178, on the other hand, is communicated to at 
mospheric pressure in that the rearwardly projecting boss 
164 is open to atmosphere via vent holes 182 in the rub 
ber boot 184 around the projection 164. In order to main 
tain this normal released attitude, a valve return spring 
186 is installed in a preloaded condition between the 
guide bearing 162 and the push rod 158, and a valve 
biasing spring 188 is also installed in a preloaded condi 
tion between the hub 28 in the sliding valve 172. This 
spring 188 is lighter than the spring 186 to effect the re 
leased position of poppet 72 and seat 79, as seen in 
FIGURE 2. Upon relief of spring 186, spring 88 will 
move the sliding valve 172 against a valve seat 189 
formed about an opening in the plug 168 leading to a 
chamber 190 that is communicated to the passage 176. 
As may be seen in FIGURE 2, appropriate seals are pro 
vided in all of the parts to maintain the integrity of the 
passages and chambers aforementioned. it should also 
be noted that a bearing type seal 192 is provided about 
the opening in the rear housing section of the servomotor 
10 for slidably and sealingly supporting the projection 
164 passing through the opening. V 

Before passing on to the operation of the device as 
illustrated by FIGURES 1 and 2, and before describing 
the various system modifications of FIGURES 4, 5 and 6, 
it should be noted that the fitting 130 by regulating the 
height of the spring 144 may not only position the plunger 
140, but will in addition, lower the head 29 of the 
plunger 118 in the valve 46 to vary the position of the 
valve plunger 72 within the intermediate housing portion 
50 as may be seen with reference to FIGURE 1 by over 
coming the spring 86. As the height of the spring 144 is 
being adjusted by the fitting 130, the poppet 74 will be 
raised from the seat 78 by the lapping thereonto of the 
valve plunger 64 until the pressure differential across the 
diaphragm 54 equals the loading of the spring 68 where 
upon the poppet 74 will again return to the seat 78 and 
the valves will be in the lapped condition, as shown in 
FIGURE 3. It will thus be apparent that the chamber 92 
in the intermediate housing portion 50 will, in contrast to 
FIGURE 1, have a lesser degree of vacuum than is avail 
able at the vacuum inlet 93 for purposes that will be ex 
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plained with regard to the operation that appears here 
inafter. 
The operation of the structure and system described 

with reference to FIGURES 1 and 2 is as follows: 
The operator of the servomotor i0 has two means 

available to him for controlling the same in that he may 
utilize the brake pedal 20 or the button 150. With refer 
ence to the utilization of the brake pedal 20 he will de 
press the brake pedal to move the push rod 158 inwardly 
whereupon the sliding valve 172 will follow up the motion 
of the valve plunger 160 until it seats upon the seat 189, 
and at this position the valve within the servomotor 10 
is in the lapped condition. Further depression of the brake 
pedal 29 will separate the seat 170 of the valve plunger 
160 from the slide valve 172 to open the atmospheric 
preSSure to the passage 76. The atmospheric pressure 
then will travel via the conduit 40 to the chamber 106 
where it passes through the opening in the plate 112 to 
the outlet 42 and via the conduit 38 to the control cham 
ber 34. This will create a pressure differential across the 
movable wall 24 and diaphragm 26 to move the movable 
wali to pressurize the master cylinder 12. If instead of 
operating the brake pedal 20 the operator chose to push 
on the button 150, he would immediately feel the reaction 
spring 46 in closing the switch plate 148 on the contacts 
152 and 154. As soon as the contacts 152 and 154 are 
closed, the coil 110 is energized to pull the core 114 in 
wardly and seat the disc valve 16 about the central open 
ing in the plate 112 while opening the passage 102 to the 
passage 107. With the system of FIGURE 1, this will 
have no immediate effect upon the servomotor 10 in that 
the chamber 92 of the valve 46 is open by means of pas 
sage 66 to the checked vacuum supply so that the mov 
able wall 24 and diaphragm 26 are still suspended in 
vacuum. Thereafter, further depression of the button 150 
which now will be feeling the effect not only of the re 
action spring i46 but the reaction spring 144 will cause 
the cable 124 to push the plunger 18 downwardly to 
pick up the effect of the spring 86 and translate the valve 
plunger 72 until the poppet 74 is lapped on the valve 
plunger 64. At this point, as with the lapping of the slide 
valve 172 on the seat 170 with the seat 170 also being 
in contact with the slide valve, the vacuum supply to 
chamber 34 is terminated. Further depression of the but 
ton 150 will cause the poppet 74 to be lifted from the 
seat 78 by the valve plunger 64 to communicate atmos 
pheric pressure via the passage 88 with the plunger 72 
to the chamber 92. Thus atmospheric pressure is com 
municated to the control chamber 34. At the same time 
atmospheric pressure is acting on one side of the dia 
phragm 54 in the valve 46 where vacuum is effective 
against the other side so that the net effect will be to 
create a force in opposition to the preload of the spring 
63. When this differential becomes great enough the 
plunger 64 will be lowered so that the poppet 74 is again 
apped on both the seat 78 and the valve plunger 64. The 
spring 68 will serve to hold the lapped condition until 
either the button i50 is further forced inwardly or 
released. 

With regard now to the modifications of FIGURES 4, 
5 and 6, and in particular considering the modification of 
FIGURE 4 there is shown a position responsive switch 
158 placed in the electrical circuitry from the switch 22 
and the solenoid within the housing 108. The effect of 
this switch is to follow up the action of the brake pedal 20 
by means of a plunger 160 operatively connected thereto 
so that upon the depression of the brake pedal 20 switch 
plate 162 will open contacts 164 and 166 so that the hand 
operated control means 22 is rendered ineffective for 
translating the disc valve 116. 

With reference to FIGURE 5, a slightly different ar 
rangement is suggested, and it should be noted that the 
valve 45 will have the plungers 72 and 64 in the condition 
shown by FIGURE 3 with regard to this modification. 
More particularly, the position responsive switch 158 is 
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6 
reversed so that the switch plate 162 will close contacts 
164 and 166 whenever the brake pedal is depressed. It 
should also be noted that the contact 164 instead of being 
placed in series connection between the switch 22 and the 
solenoid within the housing 108 is now in parallel with 
the switch 22 and the solenoid and the storage battery 
156. There is also provided another position responsive 
switch 168 having a switch plate 170 cooperating with 
contacts 172 and 174 with a plunger 176 operatively con 
nected to an accelerator pedal 178 of the vehicle. The 
switch 168 is in series connection with the switch 158 
and the solenoid within the housing 108 so that upon 
simultaneous depression of the brake pedal 20 and the 
accelerator pedal 178 a signal is sent to the solenoid to 
translate the disc valve 116 from the valve seat 104 to 
the plate 112 about the central opening therethrough. As 
the plungers 72 and 64 in the system suggested by FIG 
URE 5 are maintained in the attitude of FIGURE 3 by 
the adjusting of the fitting 130, a limited pressure dif 
ferential is created across the wall 24 and diaphragm 25 
of the servomotor 10 so that they are translated to create 
a limited amount of hydraulic pressure in the master cyl 
inder 12 for a controlled deceleration of the associated 
vehicle. 
With reference now to FIGURE 6 there is shown a 

combination of the systems of FIGURES 4 and 5 by 
incorporating a dual switching element into the position 
responsive switch 158 comprised not only of switch plate 
162 and contacts 164 and 166, but also with a switch plate 
180 and contacts 182 and 94. Again the valve plungers 
within the valve 46 are suggested to be in the attitude 
shown by FiGURE 1 by the adjustment of the fitting 130 
in the remote control hand operated means 22. Thus it 
is not only apparent that the means 22 is rendered ineffec 
tive upon depression of the brake pedal 20 but that a 
limited deceleration is afforded the vehicle when simul 
taneous actuator of the brake pedal and accelerator 
pedal takes place. 
AS will be readily understood by those skilled in the 

art, other adaptations than that which has been specifical 
ly depicted herein may well come within the inventive 
concepts of this invention; and we do not, therefore, in 
tend to be limited by the specific structure described 
above, but rather by the scope of the appended claims. 
We claim: 
. A power brake servomotor comprising: 
a housing including a movable waii; 
a first valve means for controlling passage means to 

provide a pressure differential across said movable 
wall; 

an operator-operated control member for said first 
valve means; 

a second valve means operatively connected with said 
first valve means and said passage means, including 
means to independently control a pressure differ 
ential across said wall; and 

an operator-operated control means operatively con 
nected to said second valve means and including 
means to sequentially cause isolation of tsid first valve 
means from said passage means and the opening of 
said Second valve means to said passage means and 
the actuation of said second valve means. 

2. A power brake servomotor according to claim i 
wherein said first valve means is characterized as a poppet 
valve within a valve chamber in the movable wall for 
controlling communication of first and second passages 
independently of each other with a third passage leading 
to another side of said wall than that from which said 
first passage is communicated with said second passage 
being normally closed by said poppet valve and in com 
munication with a power source for said servomotor. 

3. A power brake servomotor according to claim 2 
wherein said second valve means is characterized as in 
cluding a solenoid valve in a fourth passage communi 
cated with said third passage and a conduit leading to 
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said another side of the wall, said solenoid valve being 
operatively connected to said operator-operated control 
means to normally communicate said third passage with 
said conduit via said fourth passage and when actuated 
to close said communication and open a pressure source 
inlet to said conduit. 

4. A power brake servomotor according to claim 3 
wherein said operator-operated control means includes 
includes switch means operatively connected to said 
Solenoid valve. 

5. A power brake servomotor according to claim 4 
wherein said second valve means further includes a man 
ually positionable valve, a pressure responsive valve, 
spring means for biasing said manually positionable 
valve means away from said pressure responsive valve 
and for biasing said pressure responsive valve towards 
said manually positionable valve, and force transmitting 
means operatively connecting said manually positionable 
valve and said operator-operated control means, said 
manually positionable valve being located in a valve 
chamber and normally preventing a pressure source from 
communicating with said pressure source inlet leading 
from said chamber to said fourth passage and said pres 
sure responsive valve being located also in said cham 
ber and controlling an inlet thereinto by a fluid pressure 
differing from said pressure source. 

6. A power brake servomotor according to claim 5 
wherein the operative connection between said switch 
means and said solenoid valve includes an electrical cir 
cuit comprising position responsive switch means opera 
tively connecting said operator-operated control mem 
ber with said operator-operated control means. 

7. A power brake servomotor according to claim 6 and 
further comprising an accelerator pedal with a second 
position responsive switch means operatively connected 
thereto and to said position responsive switch means to 
energize said solenoid valve and actuate said servomotor 
whenever said operator-operated control member and 
said accelerator are being simultaneously acted upon. 

8. A power brake servomotor according to claim 7 
and wherein the force transmitting means is adjustable in 
length to permit automatic brake control in accordance 
with said position responsive switch means. 

9. A power brake sermovotor according to claim 6 
wherein said position responsive Switch means is opera 
tively connecting said operator-operated control member 
and means until the actuation of said operator-operated 
control member whereupon said operator-operated con 
trol means is rendered ineffective. 

10. A power brake servomotor comprising: 
a housing including a movable wall; 
a first valve means for controlling a pressure differ 

eatial across said movable wall; 
a second valve means operatievly connected with said 

valve means including means to independently con 
trol a pressure differential across said wall while iso 
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8 
lating said first valve means from controlling same, 
said second valve means further including a manual 
ly positionable valve, a pressure responsive valve, 
spring means for biasing said manually positionable 
valve means away from said pressure responsive 
valve for biasing said pressure responsive valve to 
wards said manually positionable valve, and force 
transmitting means operatively connected to said 
manually positionable valve; and 

operator-operated control means for controlling said 
first valve means and said second valve means. 

11. A power brake servomotor comprising: 
a housing including a movable wall; 
a first valve means for controlling a pressure differen 

tial across said movable wall; 
an operator-operated control member for said first 

valve means; 
a second valve means in series connection with said 

first valve means including means to independently 
control a pressure differential across said wall while 
isolating said first valve means for controlling same; 
and 

an operator-operated control means electrically and me 
canically connected to said second valve means and 
including means to sequentially cause isolation of 
said first valve means and the actuation of said sec 
ond valve means, said connection including an elec 
trical circuit comprising position responsive switch 
means operatively connecting said operator-operated 
control member with said operator-operated control 
CalS. 

12. A power brake servomotor according to claim 10 
and further characterized as being in a vehicle control 
System including an accelerator control which is opera 
tively connected to said operator-operated control means 
such that said first valve means is isolated and said sec 
ond valve means is actuated to automatically activate said 
servomotor whenever simultaneous control signals are 
imparted to said accelerator control and said operator 
operated control means. 
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